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\«n-i^-onbo«nic obturator for the How tract of an in- 
dr e iun'/ca?het^ is composed of polymers and has a fibrino- 
lysis activator fixed on its surface. 

the blood in an in-dwelling catheter can be 
avoided The catheter can be used as soon as the obturator 
is removed. 

MAT The A o L 5 rurator is composed of (a) natural polymers, such 
as natu-al rubber. ceUulose. starch, collagen, agarose, 
dex-a-n and proteins, or (b) synthetic polymers, such as 
oolvstyrtr.e. poly amides, polyesters, poly ammo aads. 
polyethylene, polyurethane . polypropylene, s i U cone resin 
Syvinylchloride; polymethacrylate ester, polyvinyl alcohol 
and copolymer of ethylene and vinyl acetate. 
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The fibrinolysis activator fixed on the surface of the 
obturator may be plasmin, urokinase, streptokinase or tissue 
plasminogen activator. 

EMBODIMENT 



The diameter of this obturator is almost the same as the 
inside diameter of the catheter. The obturator is tubular or 
cylindrical with a round tip. and its length is the same as 
that of the catheter or a few centimeters longer. 

^* A ^1 P L E 

" CTErTdrical obturator (0.9 mm diameter and 27 cm length) 

made of polyvinyl chloride was dipped in an acetone solution 
containing 2 wt./vol. \ of copolymer of maleic aad anhydride 
and methylvinyl ether and 1 wt./vol. % of polyethylene 
glycol (molecular weight: 400) for 1 minute. The obturator 
was then heated at 90-100°C for 2 hours under low pressure 
and clipped in a physiological saline solution containing 
urokinase (600 U/rnl) at 70°C for 24 hours, ' 

Thus obtained obturator (2 mm of length) provided with 
urokinase could dissolve fibrin around it in an area of 400 
mmM4 PP W45EDDw g No0/0). , J6124 9<7S-A 
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Prodn. of a sparingly soluble dru^ prepn. involves: . 

(I) dissolving a sparingly soluble drug and a polymer in 

an orraric solvent; 

(ii) adding a powder which is insoluble in the organic 

solvent; 

(iii) kneoding the resulting soln.; and 

(iv) removing the solvent. 

USE /AD VANTAGE . . 

When sparingly soluble drugs are administered orally. 

they are easily dissolved in the digestive tract. 

MATERIAL 



Sparingly water-soluble drugs may be: 

(a) steroids, e.g. chlormadinone acetate.- estrone, 
progesterone, methyltestosterone or hydrocortisone-^ 

(b) anti-inflammatory drugs, e.g. flufenamic acid, indo- 



methacin. anthranilic acid or methyl salicylate; ^ 
(c) lipophilic vitamins, e.g. vitamin A or vitamin E. 

Pref. polymers are e.g. hydroxypropyl ceUulose. 
hydroxypropylmethyl cellulose, methylcellulose. carboxy- 
methylethyl cellulose, polyethylene glycol or glycendes. 

Any organic solvent which can dissolve both drugs and 
polymers but not the powder can be used (e.g. dichloro- 
methane, chloroform and methyl alcohol). 

Powders used are e.g. magnesium aluminate metasiucate, 
aluminium silicate, silicic anhydride, aluminium hydroxide or 
tricalcium phosphate. 

EMBODIMENT . ^ 

In a standard method, the powder is added to trie 

organic solvent contg. the drugs and the polymers and the 
mixt. is kneaded by a kneading machine. 

The organic solvent is removed by evaporating, heat 
drying and spray drying. (4ppW45LCDDwgNo0/0) . 
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Eye drops which ere composed of lipid microspheres (LMS) 
containing remedies for eye troubles are new. 

USE/ADVANTAGE . J . ^ 

fne drops provide continuous absorption and action on 

eve tissues without side effects. 

They are used several times a day, and they have no 
toxicity other than the side effect specific to the remedies 
contained in them. 



THERAPEUTIC AGENT 

Any remedy for eye trouble can be used, i.e. 
corticosteroid, cyclosporin, antibiotics, non-steroid anti- 
inflammatory drugs, remedies for cataract, remedies for 
glaucoma, etc. 
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PREPA RATION 

LMS is produced conventionally except that the remedies 

are added in the course of production. Soybean oil is 
preferred as the oil, and lecithin is preferred as the 
emulsifier. The oil. the emulsifler and the remedy are mixed 
and heated at 3O-80°C. The mixture is homogenised, 
sterilised water is added and the mixture is homogenised 

^^Thus obtained LMS has a radius of 0.1-1.0 u m and is 
very stable for a long time. 
EXAMPLE 



160 "7 of purified soybean oil. 25 g of purified yolk • 
lecithin 0.05 g of sodium oteinate and 1 g of hydrocortisone 
17-butyrate 21-propionat e were mixed, heated at 65-75°C anc 
homogenised. 5 g of glycerine and 870 ml of sterilised water 
were added and the mixture was emulsified by homogeniser. 

The obtained solution was an emulsion composed of 
particles of about 0.2 urn in diameter. This eye drop was 
demonstrated to be able to penetrate eye tissues (e.g. corne 
and iris) by experiment using radioisotopes. 
(4ppW45EDDwgNoO/0). J 61249913-/ 
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Spec'i f i ca t i on 

1. Title of the Invention : 

Co I I yr i urn canprising microspheres containing ophthamic disease 

2. C\a\^ tis ^ a<5ent 

A collyrium which comprises lipid micro sphere 



containing therapeutic agent for eye disease. 
3. Detailed Explanation of the Invention : 

[Field of the invention] 

This invention relates to a collyrium. 

[Background of the invention and problems to be 
dissolved by the invention] 

Various kinds of collyriums have been conven- 
tionally used and most of them are in the form in which a 
therapeutic agent for eye disease is dissolved or 
suspended. Continuation of absorption and action to the 
eye tissue has been studied ; For example, water soluble 
polymers such as methylcei lulose, polyvinyl alcohol, 
hydroxypropy 1 me thy I ce 1 1 ul ose and the like are used for in- 
crease of the viscosity of collyrium. However, it is not 
sufficient. 

Furthermore, collyrium containing adrenal cortical 
hormone is used for eye morbiness occured in Behcet's dis- 
ease of which patients have increased recently. It can 
not be said that the collyrium transfers into every 
intraocular tissue sufficiently. Therefore, general ad- 
ministration and injection into eyeball should be taken 
together against the morbiness of the eye. As the result, 
the side effect of adrenal cortical hormone itself is li- 
able to appear. Additionally, a new treatment such as 
oral administration of cyclosporin has been tried in the 
case of keratoplasty but it is. also apt to provide side 
effects on the kidney and the like. 

The present inventors have been studied to find 
out a collyrium having continuation of absorption and ac- 
tion to eye tissues which could not be achieved by the 
conventional collyriums but showing no side effect and 
finally accomplished the present invention. 

[Means for dissolving the problems] 

Namely, this invention relates to a collyrium con- 
sisting of lipid micro sphere (which is abbreviated as LMS 
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hereinafter). 

Any drug generally used for treatment of eye dis- 
ease can be utilized as therapeutic agent used in the col- 
lyrium of this invention. For example, they are corticos- 
teroids (e.g. cortisone acetate, hydrocortisone acetate, 
prednisolone acetate, dexame thasone , sodium dexame thasone 
me tasul f obenzoa te , sodium dexame thasone sulfate, sodium 
dexame thasone phosphate, sodium betamethasone phosphate, 
fluorometholone, hydrocortisone 17-butyrate 21-propionate 
or their mixture); cyclosporin; antibiotics (e.g. 
erythromycin, erythromycin 1 ac tob i ona te , kanamycin 
sulfate, bek^anamycin sulfate, gentamycin sulfate, 
dibekacin sulfate, tobramycin, micronomycin sulfate, 
tetracycline hydrochloride, oxytetracyciin hydrochloride 
or ch 1 oramphen icol); non-steroidal anti-infl amma tor i es 
(e.g. wa ter-so 1 ub 1 e azulene , flurbiprofene , i ndome thac i n , 
glycyrphosphor ic acid or the esters); therapeutic agents 
for cataract (e.g. ca tar i n , cineraria , sodium 5,12- 
d i hydroaza-pen tacene sulfonate or glutathione), 
therapeutic agents for glaucoma (e.g. timolol or 
befunoiol) and the like. They may be used in single or as 
a mixture. Additionally., preservatives and the like may 
be added to the collyrium of this invention. 

Process for preparing the collyrium of this inven- 
tion is caried out in the usual manner for preparing LMS 
with addition of the above-noted therapeutic agent. For 
example, about 5-50 % (w/v) of oil component, about 1-50 
parts by weight of emulsifier to 100 parts by weight of 
oil component and a suitable amount of a therapeutic agent 
for eye disease are mixed under using as oil component 
soybean oil, cotton seed oil, sesame oil, sunflower oil, 
corn oil, squalene, eicosapentenoic acid and the esters, 
azone and the like, preferably soybean oil, and as emul- 
sifier non-ionic surfactants and phospholipids (lecithin, 
hydrogenated lecithin), preferably lecithin. An cmul- 
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sifier (e.g. within 0.3 v. (w/v) of C 6 _ 2 2 fatlv acid), a 
stabilizer (e.g. within 0.5 ^(w/v) of cholesterol) and an 
isotonic agent (e.g. glycerol) may be added thereto, if 
necessary. The amount of the therapeutic agent is varied 
depending on the kind, disease condition of a patient and 
the like, while the amount usually used for a collyrium 
is, for example, 0.005 - 2 ?s (v/w) , preferably 0.01 - 1.2 
% (w/v). Successively, the mixture is heated to 30 - 80 
t, made homogeneous, for example, by a homogenizer and 
after addition of a necessary amount of. a sterilized 
water, homogenized again, for example, with a homogenizer 
to give the desired product. The resulting LMS has a mean 
particle diameter of about 0.1 - 1 . 0 and the conserva- 
tive stability is extremely good. 

The collyrium of this invention is applied several 
times a day by dropping in the eyes. 

The collyrium of this invention has no toxicity 
except for the specific side effect of the therapeutic 
agent contained. 

The collyrium of this invention has been explained 
as collyrium thereinbefore, while eye ointments containing 
LMS may be also prepared according to the conventional 
procedure . 

[Examp 1 e ] 

Examples are shown below: 
Example 1 

A hundred grams of purified corn oil, 25 g of 
purified yolk lecithin, 0.05 g of sodium oleate and 1 g of 
hydrocortisone 17-butyrate 2 1 -pr o p i o na t e were heated at 65 
- 75 °C and made homogeneous by a homomixer. 
Successively, 5 g of glycerol and 870 ml of a sterilized 
water were added thereto and the mixture was emulsified by 
passing through a homogenizer in Man ton-Gau I i n type under 
a pressure of 120 kg/cm 2 for the first step and the total 
pressure of 500 kg/cm 2 . The resultant product was a fine 



emulsion having a particle diameter of about 0 . 2 /<. 
Examp I e 2 

A fat emulsion was prepared using e i cosapen t eno i c 
acid instead of soybean oil in Example 1 for the purpose 
of increasing the concentration of hydrocortisone 17- 
butyrate 2 1-prop i ona t e in the fat emulsion. Namely, 10 g 
of e i cosapen t eno i c acid, 1.2 g of purified yolk lecithin, 
0.05 g of sodium oleate, 500 mg of hydrocortisone 17- 
butyrate 2 1 -prop i ona te and 2.5 g of glycerol were mixed 
and sterilized distilled water was added to adjust the to- 
tal amount to 100 ml. The mixture was emulsified in the 
same manner as in Example 1. The resulting product has a 
mean particle diameter of about 0.1 jul and the conservative 
s tabi I i ty was good . 

Example 3 

Ten grams of purified soybean oil, 1.2 g of 
purified yolk lecithin and 200 mg of cyclosporin were 
mixed under heating of 65 - 75 C, 2.5 g of glycerol were 
added thereto, the total amount was adjusted to 100 ml by 
addition of sterilized distilled water and the mixture was 
emulsified in the same manner as in Example 1. The 
resulting product was a fine emulsion having a particle 
diameter of about 0.1 - 1.0/*.. The conservative stability 
was good and change of particle diameter was not observed. 

Example 4 

A fat emulsion containing erythromycin was 
prepared by using azone ( 1-dodecy 1 hexahydro-2H-azep i n-2- 
one) instead of soybean oil in Example 2. Namely, 10 g of 
azone, 1.2 g of purified, yolk lecithin, 500 mg of eryth- 
romycin and 2.5 g of glycerol were mixed, the total amount 
was adjusted to 100 ml with* sterilized distilled water and 
the mixture was emulsified in the same manner as in Ex- 
ample I. The resulting product was a fine emulsion having 
a mean particle diameter of about 0.2//.. The conservative 
stability was good. 
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[Effect] 

The effect of the collyrium of this invention is 
shown as f o I I o ws : 

A collyrium containing labeled hydrocortisone 
17-butyrate 2 1 -prop i ona t e at a concentration of 4.6 
/xCi/1.4 ng/ml (noted as Collyrium A hereinafter) was 
prepared according to the process in Example 1, 

On the other hand, 3 H labeled hydrocortisone 17- 
butyrate 2 1 -prop i ona t e was dissolved into 0.05 % polysol- 
bet 80 (produced by Wako Junyaku Co.) to give a suspension 
for eye dropping and the concentration was adjusted to 
36.5 /xCi/0.27 ng/ml (noted as Collyrium B here i naf t er ) . 

The concentration of the drug in the intraocular 
tissue after eye dropping was measured with New Zealand 
white rabbits of 3 - 4 kg of body weight divided into two 
groups for dropping of collyrium A and Collyrium B into 
the eyes by comparing G eyes of each group. The dose of 
the collyrium was 20^1/time. Pentobarbitone sodium was 
injected into the ear vein 1 and 3 hours after the eye 
dropping and then the eyeball was enucleated. Every 
intraocular tissue was separated and soaked in Soluene 350 
(produced by Packert Co.) for 4 days for decomposition. 
After addition of 10 ml of Soluene 350, the content of 3 H 
labeled hydrocortisone 17-butyrate 2 1-propionate in each 
intraocular tissue was counted by a s c i n t i 1 I a 1 t i on 
counter. The result is shown in Table I. The figure 
means % value of 3 H content of each tissue to 3 H content 
of the total liquid volume. 



